Exceptional points (EPs) associated with a square-root singularity have been found in many non-Hermitian systems. In most of the studies, the EPs found are isotropic meaning that the same singular behavior is obtained independent of the direction from which they are approached in the parameter space. In this work, we demonstrate both theoretically and experimentally the existence of an anisotropic EP in an acoustic system that shows different singular behaviors when the anisotropic EP is approached from different directions in the parameter space. Such an anisotropic EP arises from the coalescence of two square-root EPs having the same chirality.
2 ring of EPs [33] and Fermi arcs [34, 35] . In particular, it has recently been shown that the coalescence of multiple EPs can lead to higher-order EPs, which possess fractional winding numbers [31, [36] [37] [38] . Higher-order EPs have been experimentally demonstrated in both acoustics [31] and photonics [8] .
Most of the EPs studied so far are isotropic in the sense that the same singular behavior is obtained when the EP is approached from different directions in the parameter space. However, non-Hermitian systems carrying anisotropic EPs can be conceived and in those systems, different singular behaviors are obtained when the EP is approached from different directions in the parameter space. Such an EP can be realized when two square-root EPs having the same chirality coalesce and has been alternately referred to as an order-1 EP [31] or a hybrid EP [35] . It is worth mentioning that the coalescence of two EPs with opposite chiralities results in a diabolic point [39] .
In this paper, we demonstrate both theoretically and experimentally the existence of a hybrid EP in an acoustic system with coupled cavities. We will use the coupling constant and the asymmetric loss of the two cavities as two tunable external parameters to identify the existence of a hybrid EP. The eigenvalues and phase rigidity [29] near the EP show different singular behaviors as the EP is approached by varying the two parameters. 
Conditions for achieving a hybrid EP.
When  equals 2||, the two eigenstates coalesce to give an EP with a square-root singularity. Here,  and  are the two key external parameters.
Such an EP can be achieved by keeping the coupling constant fixed at We now consider the case when the coupling constant changes quadratically instead of linearly near the EP, as shown schematically in Fig. 1(a) and described by the following equations:
Equations (4) and (5) 
The real and imaginary parts of the eigenfrequencies in the parameter space are shown in Figs fixed at zero and  is varied, revealing a typical square-root behavior for a squareroot EP. However, when  is fixed at zero and  is varied, the exponent becomes unity (dashed line). EPs exhibiting such anisotropic behaviors have been called hybrid EPs [35] . The coalescence of two EPs with the same chirality was actually discovered earlier [31] and was called an order-1 EP because the critical exponent of the phase rigidity is unity.
Experimental realization of a hybrid EP. We next demonstrate a hybrid EP with
acoustic experiments by using coupled acoustic cavities which can realize the exact same non-Hermitian Hamiltonians as those shown in Eq. (1). A photograph of our system is shown in Fig. 2(a) . Two identical stainless steel cylindrical cavities are filled with air. Their height and diameter are 120mm and 25mm, respectively. To establish the coupling, the two cavities are connected through an array of 21 equally spaced holes each with a diameter of 3.9mm. The spacing between adjacent holes is 5mm.
These holes can be closed by blocking them with Blu-Tack putty, as shown in Fig.   2 (a).
We will independently tune both the coupling constant and the additional loss and we need to find a simple way to realize  so as to achieve the quadratic coupling Experimentally, as shown in Fig. 2(a) , we label the holes in the positive z direction from +1 to +10, and the holes in the negative z direction from -1 to -10, whereas the hole at the center is labeled 0. We leave two adjacent holes open at any one time and close the rest to achieve sufficient coupling strength. The pumping loudspeaker is placed inside Cavity A. The resulting pressure spectra measured in Cavity A at different coupling constants are shown in Fig. 2(b) . We can see two resonant peaks in each spectrum, due to the anti-crossing of the two on-site modes. By 6 opening holes at positions away from z=0, the coupling is reduced as indicated by the narrower splitting between the two peaks. To obtain the value of  for each configuration of coupling holes, we employ the Green's function method to fit the experimentally measured pressure spectrum. The results are shown in Fig. 2(c) . In Fig. 2(b) , we also show the measured spectra for three different configurations. Using the eigenfrequencies and right/left eigenvectors of the Hamiltonian (1), the Green's function of our system can be defined as [31]   Fig. 2(c) . Clearly, in our Fig. 2(b) . The pressure spectra measured in Cavity A are shown in Fig. 3(c) . We can see two peaks in the spectra and the system is 8 in the exact phase. The reduction in  causes the splitting of these peaks to decrease, pushing the system toward the EP, which is a typical square-root EP phenomenon.
Next, we repeat the experiment with an increasing sponge volume in Cavity B. The increases are the same as those shown in Fig. 2(d) . The results are shown by markers in Figs. 3(d) and 3(e) . Only one peak is seen in Fig. 3(e by the Green's function method, and plot the results in Fig. 3(a) with open circles.
Again we find good agreement between the analytic formula and the experimental data.
The existence of a hybrid EP and its anisotropic behavior can be seen from Fig.   3 (a) as follows. First, we fix 0 eff z  and observe that
 
Im  bifurcates when  increases (from set-1 to set-5), indicating that the system passes through a typical square-root EP, consistent with the solid line shown in Fig. 1(e) . However, if we vary the holes to close (i.e. 
